IntroductIon
Carcinoid syndrome occurs late in the clinical course of carcinoid tumors, often after five to eight years. The incidence of carcinoid tumors is relatively low in the general population (1.2 to 2.1 per 100,000 habitants per year) and usually is diagnosed in the fifth to seventh decade of life. One-half to two-thirds of those patients will develop carcinoid heart disease during their disease course. This case has an unusual early presentation of advanced carcinoid tumor at the time of diagnosis. case A 27-year-old white woman with a past medical history of anxiety came to the emergency room (ER) complaining of right upper quadrant abdominal pain radiating to the shoulder and chest wall and "on/off" progressive fatigue for the past three months which had worsened over the last three weeks. She noted lower extremity and facial edema for which she had been seen multiple times in a local ER with no resolution of the symptoms. She also reported an episode of fever and diarrhea in the past two weeks, described as two to four loose stools per day, not bloody or foul-smelling, accompained by nausea and vomiting on two occasions and decreased oral intake due to reduced appetite. Her review of systems was positive for shortness of breath, diarrhea, and "panic attacks" abstract A 27-year-old woman with a history of anxiety presented with three months of diarrhea. On physical examination, she had a grade 3/6 systolic heart murmur at the lower left sternal border which increased with inspiration, a grade 2/6 decrescendo diastolic murmur at the left sternal border, and lower extremity edema. Stool studies were negative. The abdominal ultrasound demonstrated multiple complex liver cysts. Transthoracic echocardiogram reported tricuspid valvular thickening with stenosis and regurgitation, severe pulmonary stenosis, and mild aortic regurgitation with valvular thickening. 5-hydroxyindole acetic acid and chromogranin A levels were elevated. The patient's symptoms improved after octreotide therapy, and she underwent tricuspid and pulmonary valve replacement.
The incidence of carcinoid tumors is 1.2 to 2.1 per 100,000 people in the general population. Carcinoid heart disease occurs in one-half to two-thirds of patients with carcinoid syndrome and is associated with poorer clinical outcomes. Left side cardiac involvement occurs in less than 10% of patients. The presence of both left and right sided valvular disease in the context of gastrointestinal carcinoid is associated with severe and poorly controlled disease. Up to 4% of these cases have metastatic disease on the valves, and 3.8% have direct myocardial involvement.
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On physical examination, patient had a hyperdynamic precordium, a grade 3/6 systolic murmur along the left sternal border which increased with inspiration, a grade 2/6 decrescendo diastolic murmur at the left sternal border, and bilateral lower extremity pitting edema to the distal tibia. The abdomen was soft with active bowel sounds and tenderness to palpation in the right upper quadrant. Lungs were clear to auscultation. No splinter hemorrhages, Janeway lesions, or Osler's nodes were noted.
Laboratory results on admission included D-Dimer 647 ng/ml, BNP 364 pg/ml, TSH 5.5 U/ml, free T4 1.2 ng/dl, and free T3 2.27 ng/dl. Her urinalysis was normal. The complete blood counts included a WBC 15,000 with 66% neutrophils, 33% lymphocytes, and 10% monocytes. The C-reactive protein was 12.5 mg/L, and a complete metabolic panel was unremarkable. Additional laboratory tests are reported in the Table. An abdominal ultrasound identified multiple complex cysts (red arrow) in the liver, including some with a target appearance (yellow arrow), and a dilated common bile duct (8.9 mm) ( Figure 1 ).
The transthoracic echocardiogram revealed mild aortic regurgitation, thickened tricuspid leaflets (within circle) with severe tricuspid regurgitation, moderate to severe pulmonic regurgitation, and a right ventricular systolic pressure of 61 mmHg. The inferior vena cava normal in size with less than 50% inspiratory collapse ( Figure 2 ).
Urine collections for 5-hydroxyindole acetic acid (HIAA) and metanephrines were obtained. The patient continued to have diarrhea and started to have transient skin rashes. She was started on empiric therapy for carcinoid syndrome with octreotide TID, and her symptoms improved significantly. The patient underwent capsule endoscopy which showed a highly suspicious submucosal lesion at the illeocecal valve ( Figure 3 ).
As a part of the work up the patient underwent an octreotide scan which revealed changes compatible with carcinoid tumor metastasis. Octreotide scan reporting pathologic multifocal radiotracer activity in the liver compatible with metastatic disease (Figure 4) .
A liver biopsy revealed a neoplasm composed of cells with round nuclei and eosinophilic cytoplasm. The tumor cells are strongly positive for synaptophysin (center) and chromogranin (right); the tumor cells are arranged in trabecula (left) with minimal stromal fibrosis ( Figure 5 ).
The patient was started on lanreotide 30 mg IM monthly and followed as outpatient with monthly 5-HIAA levels to adjust the dose of lanreotide. During last decade, the American Joint Committee of Cancer (AJCC) and a Task Force of National Cancer Institute published recommendations and staging guidelines to stimulate the development of clinical trials to characterize the biology and clinical outcomes with these tumors. 6 Under the general term "NET," several types of tumors are included. The World Health Organization has separated them into lung and GI NETs with the stage based on the histology, immunohistochemical markers for NETs (synaptophysin, chromogranin), tumor grade, mitotic rate, and Ki-67 index. An alternative classification includes two large categories, the carcinoid and non-carcinoid tumors. The former is widely distributed in the GI tract, divided into foregut, midgut or hindgut carcinoids, or in the bronchus and lungs and rarely in the kidneys and ovaries. 7 The incidence of carcinoid tumors is 1.2 to 2.1 per 100,000 people in the general population. 8 Carcinoid syndrome represents a combination of signs and symptoms that adversely affect quality of life and potentially cause life-threatening complications. The symptoms of carcinoid syndrome typically occur between the fifth and seventh decades of life with a mean age of 55 to 60 years old, 12 with a slight male preponderance (60%). Only 20% of the cases present with cardiac involvement at the time of diagnosis. The diagnosis is often delayed at least two years from the onset of symptoms. 13 Serotonin is the most important mediator in this syndrome. During the 1960s, the serotonin receptor antagonist methysergide was identified. 9, 10 The inhibitor of serotonin synthesis parachlorophenylalanine effectively reduced symptoms but also caused CNS toxicity. 11 Somatostatin analog (SSA) treatment offers symptom relief in about 88% of patients. However, some patients may develop resistance due to tachyphylaxis or to increased tumor burden.
Carcinoid heart disease occurs in one-half to twothirds of patients with carcinoid syndrome and is associated with a worse clinical outcome; it is characterized by endocardial plaque like deposits. These lesions typically include myofibroblast proliferation and collagen deposition evident on Masson-trichrome stains and usually occur on right sided heart valves leading A repeat TTE revealed: a D shape left ventricle with abnormal ventricular septal motion, a LVEF of 55%, a mildly thickened tricuspid aortic valve, mild aortic valve regurgitation, a mildly thickened mitral valve, mild mitral regurgitation, a thickened pulmonary valve and pulmonary valve annulus, and moderate to severe right ventricular enlargement. There were increased systolic Doppler flow velocities across the pulmonary valve and the pulmonary valve systolic mean gradient was 12 mmHg. There was incomplete tricuspid valve cooptation, and the tricuspid valves were thick and immobile, resulting in severe tricuspid valve regurgitation. Tricuspid valve diastolic mean gradient was 4 mmHg. She underwent tricuspid and pulmonary valve replacement and was evaluated for the possibility of a liver transplant and surgical removal of the primary tumor.
dIscussIon
Neuroendocrine tumors (NETs) were first described by Dr Siegfried Oberndorfer in 1907. This particular subset of tumors includes a wide range of neoplasms which can arise from several different regions of the body, including the lung, pancreas, and gastrointestinal (GI) tract. They secrete active endocrine substances, such chromogranin-A and synaptophysin. Compared to other tumors, the incidence of NETs is increasing and ranges from 2 to 5 per 100,000 in the Western World, in contrast to the decreased incidence of most other malignancies. 1 These rare neoplasms are more prevalent than gastric and pancreatic adenocarcinomas combined, are often undiagnosed because of the indolent nature of the disease, and affect primarily middle-aged patients. 2, 3, 4 Neuroendocrine tumors have a spectrum of clinical courses from a median survival of two and five years with well or moderately well differentiated pancreatic and carcinoid tumors to only few months for high grade, aggressive neuroendocrine carcinomas. Symptoms range asymptomatic metastatic NETs to functional local tumors causing overt clinical syndromes. Neuroendocrine tumors are classified according to their primary tumor location, histological grade, and functional status. Neuroendocrine tumors can secrete monoamines, such as serotonin or peptide hormones, which lead to the carcinoid to a combination of valvular stenosis and regurgitation. Left sided cardiac involvement occurs in less than 10% of patients. However, when the primary carcinoid tumor arises in a pulmonary bronchus, this may result in the involvement of the left sided heart valves only. The presence of both left and right sided valvular disease in the context of gastrointestinal carcinoid is associated with both severe and poorly controlled disease. Up to 4% of these cases can have metastatic disease on the valves, and 3.8% have direct myocardial involvement. 14 Surgical valve replacement in these patients has a 30 day mortality of 17% (range 1-63%), but long-term survivors live an average of 58 months after surgery. Clinical studies demonstrate that surgical intervention improves the prognosis and reduces symptoms of heart failure. Post-operative mortality is mainly due to the carcinoid disease itself. 15, 16 conclusIon Our case represents an unusual and early presentation of carcinoid syndrome in a 27-year-old woman who had severe pulmonary and tricuspid disease with right atrial enlargement at the time of diagnosis. She underwent successful valvular replacement. This case prompts us to have a higher index of suspicion for this diagnosis.
